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PROJECT OBJECTIVES:

1. Characterize viruses of Grapevine in the Pacific Northwest.

2. Evaluate diversity of viruses of grapevine in the Pacific Northwest.

3. Identify vectors and develop vector management strategies for viruses of grapevine.
4. Evaluate impact of virus infections on fruit quality parameters.

MAJOR ACCOMPLISHMENTS (2007-2010):

Characterize viruses of grapevine in the Pacific Northwest:

We have identified Grapevine leafroll associated viruses (GLRaV), 1, 2, 3, 4, 5, 6, 7 and
9 in the Pacific Northwest (PNW). In collaboration with entomologists in the PNW, the
grape mealybug has been detected in relatively high populations in the warm drier
parts of the PNW, including southern and eastern Oregon, eastern Washington and in
Idaho. In these areas, it appears that GLRaV-3 is moving relatively quickly. Mealybug
populations in the Willamette Valley appear to be relatively low or absent in many
vineyards and GLRaV-3 spreads very slowly. GLRaV-2 is more of a problem in the
Willamette Valley than in other parts of the PNW, this is likely due to the fact that
many of these vineyards are on rootstocks and thus there is more opportunity for
introducing the virus. Grapevine rupestris stem pitting associated virus (GRSPaV) is
present in all areas of the PNW and surprisingly, in the Willamette Valley infection of
individual vines with multiple strains of GRSPaV is quite common, suggesting that the
virus was present in the rootstock and scion prior to grafting. In areas with
nongrafted vines, infection with multiple strains of GRSPaV was rare. Tomato ringspot
virus was detected in a single vineyard in the PNW, even though the vector (Xiphinema
americanum) is widespread in PNW vineyards. Grapevine fanleaf virus (GFLV) was
detected in several vineyards in Washington greater than 10 years old, with no
evidence of spread within the vineyards, suggesting that the virus came in on infected
wood. This lack of spread is consistent with the failure to find the GFLV vector
(Xiphinema index) in vineyards in the PNW. Additionally, several of the viroids of
grapevine were found widely distributed in vineyards in the PNW.

Evaluate diversity of viruses of grapevine in the Pacific Northwest:

Virus diversity studies have been carried out with GRLaV-2, GRSPaV and GFLV. In
these studies, several genes of multiple isolates of the viruses, more than 50 in the
case of GRSPaV, were sequenced. This serves two goals, one to determine if there
were multiple introductions of a virus, but more importantly to be able to identify
highly conserved sequences that can be used to develop detection primers for reverse
transcriptase-polymerase chain reaction (RT-PCR) that will detect each of the isolates.
This strategy provides a detection method that is broad spectrum and should detect
all isolates of a given virus.
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Vector identification and monitoring are done in collaboration with entomologists at
Oregon State University, [daho State Department of Agriculture, Washington State
University, and with nematologists at the ARS Horticultural Crops Research Unit in
Corvallis.

The impact of infection of GLRaV-2/GRSPaV and GLRaV-3/GRSPaV have been
studied in commercial fields using self-rooted and grafted vineyards. In these cases
the virus infection reduced anthocyanin content. A research vineyard has been
established, where a single clone of Pinot noir has been grafted on four different
rootstocks and as well as self rooted. This vineyard has been grafted with controlled
virus infections (GLRaV-3, GLRaV-2, GLRaV -2 + 3), GRSPaV, GRSPaV in combination
with the GLRaVs, and uninfected. This vineyard will be used to evaluate fruit quality
beginning in 2011.

TECHNOLOGY TRANSFER/OUTREACH:

o Extension publications have been produced in cooperation with the extension
viticulturist and entomologists at Oregon State University and by Washington State
University.

e Field days for vineyard managers and extension agents to show virus symptoms,
how to search for mealybugs, and explain how to manage the mealybugs and
prevent virus spread were held in Idaho, Oregon, and Washington.

EXTERNAL SUPPORT:

Funding from Oregon Wine Board, Washington Association of Wine and Grape
Growers, the Idaho Wine Commission, Northwest Center for Small Fruit Research,
Viticulture Consortium West, and the USDA National Institute NIFA Specialty Crops
Research Initiative have helped support this work.
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